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Abstract

A thiopyran analog of tetrahydrocannabinol has been prepared in
which• the omyl group in the three position (I) has been substituted by
.methyl. The corresponding oxygen analog has been prepared as a reference.
standard.

The synthesis of a compound having an aminoethyl group in the
three position has been carried to what is believed to be 1-hydroxy-9-
methyl-7,8,9, lO-tetrahydro-6-dibenzopyrone-3.acotic acid.

Another unsuccessful attempt was madq to prepare a compound
with an amino group in the one position.

The work on Task 3 is terminated with this repcrt.

I.
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Analo.s of Tetrahvdrocennabinnl

Nitrogen Arnaers

Another attempt has been made to prepare.a nitrogen analog of
tetrahydrocarnabinol (I) having -a dimethylamino group in the one position. a-)

CH_

9 0 1 2\CHi
•~~ ~~~~ " eI - ." * S\ "C H I I•

I(cH)2"

(I)*"

' The method tried involved the reaction of ethyl 5-rnothyl-cyclohoxanone-2-
corboxylate with 3-dimothylamino-5-3mylphenol occorddIng to Le.n.. and Searýb)
who use zinc chloride to effect the condensation 6f kato esters with m-
dialkyleminophenol. The reaction was tried with and without a solvent -

the 'two methods suggested in the patent. When'a solvcnt was uied the StDft-
ing materi'ls were recovered tunchanged. Without a solvent o highcr boili.rý:
material, was produced vhich boiled over a wide range and was never succes3-
fully purified. The patent claims were tested by reacting our keto ester
with m-di-othylaminophenol and a crystalline ra-tcrial was recovered. Ring
clo.bhre probably did not occur between the amino and hydroxyl group but

I rather pare to the amino grouP:

Sulf'ur Analops

Since the prepeaation of 3-mereapto-5-amylphenol appeared'
"Improbable at this time,C] and it was possible to prepare 3-morcapto-5-
methylphenol, it was decided to prepare a sulfur analog (II)'hving a Met'.l
* group in. place of amyl in the three position.

CH3  OH
C I '., \.

-OH3  •

.1 .. ." -- 0•

** C s 2 • . . ** •

".6).-inkler• D.E:, •Progress Report 8 (1953).
." b)- Long.R.S.", ;nd.Sears, C. A (to g-"rican. qyanl j Co.) U.S. patent 2,K;7,12

.c) W'n..le,*.I.., Progress Report9(19•3).
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This sulfur derivative was preparbd by (irst adding 3-mercapto-5-methyl-
phenol to pulegone'to form a thioether8 5 and then cyclizing by refluxing
in benzene solution with phosphbrus oxychioride. We feel certain that the
thioether and not the oxygen ether is formed in the first step in the above
reaction for It has been demonstrated that pheniol does not add to pulegone
under the conditiens used for adding the mdrcaptan group. The low sulfur-
value (85% of theory) for our fine! compound is probably due to the presence
of arcinol in the 3-mercapto-5-methylphenol, Vhich could have been formed
during the diazotization of 3-amino-5-methylphenol. During the cyclization
of the thicether the arcinol would have reacted with pulegone to form 1-

4 ydroxy-3,6,6,9-tetramethyl-7,8,9,l0-tetrahydro-6- dibenzo-

pyran which is probablV the impurity in our thiopyran. A better product
might have been obtained if the thioe'ther'had been distilled before cycli-
tion.

An alternate route to the thiopyran which involved the reaction
.o et'hyl 5-meth7lcyclohexanone -2 -cerboxyl-ate with 3-rorcepto-5-iethykhonoi'
was tried but the yield of thiopyrone was too l'ow to be atýtrnctive, *o the
conversion to thiopyran was not attempted.

To Toobtain a reforence staidafd for use *ith the sulfur comnound
"the oxygen analog was prepared -by reacting the usuea koto aster w-ith
.orcinol-to'form a crystalline pyrone which was purified and converted to.
the pran with methyl magnesium iodide.

Chan.es in Alkyl Grou"s

in a previous reportb) the start of the syr.thesis of a com;ound
basi.ng Ah aminoothyX group in the. three position of trtra~hydrccanngbinol
(.i) was describ'ad." At that time the synthesis vas at the .stage of. 3,5-
dimethoxyphenylacetic acid. This acia has now been.converted to 3,5-
di.ydroxyphenylacetic acid, which has been condehsed with ethyl 5-methyl-.
•cyclchexanone-2-cerboxylate in the presence of 8ý "sulfr rc acid Vo form.8
crystallin6 material whose aiAlysis is consistant with (III)% Termination

.of the task has prevented further work.

C% 0H

) *•-CR 2 COOH

I..U

• • (III)•

ink1er, D."., "Progaess Report 7 19ý53).
"b) Winkler, D.Z., Progress Report 8 (1953).
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For an alternate route,-3,5-dihydroxyphenylacetic acid has been
•condensed wiqth plelgone. An acidic material of higher r•lecular weight
waS recovered but due to the terininatidri of the project it has not yet been

* purified.•
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-03AminO-5-M`2thylpbenlýl C7rH9ON
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C12HI- -A0

S1-HvJr0XV-¢-3 .9 -Dimet•.l -7. 8,9. iO-Tetrah~vdro -6~-Dibenwovrone.

S• mp 1!56-70C
o Ho OH

%C-*. HO

"IDC-O ::,. .- I-O
0\0
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, . ~The pro cedure of4 Adams end Baker8) '.as followed. .vth the" ex:eD-

rtion that equa)l molar amounts .of kpto ester,.orcindl, and FOCI 3 v~ere used.
A7O% yield of pro'duct, recrystallized f~rorn ethanol," wa's recovered. The

highest melting "oint ,which.',z• were .ahle to obtaiin on an al'xminum block "•as
256-7°C. Adamsa• repor~ted'262-5°C. ,. ."

' "' Ana Ca Ic'd for Ca5H.e0 3 : •, 73.7;' H, 6.62
• i ""Foun~d: C, 73.2; Hi, 6.6 "

I...S *

*e

* S* * .5°

S a) .Adams, R., and Bsker, B.R., • •m'Chem Soc 629 2408 (19•0O).
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*JH~r _tramethyl-7.8.- 10 4ii=

2 02

ýbp 415O/ Cr
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UP 100.5-1010C

OCH3  0CM3

COCH3 + C4H9 0)! + S \CH2 CSC4 He8 ON

0CH3  0CH3

0CM3  . OCH

OCH3CH3

6CH3  0'~i

The 1-nl r iC~to~ ho VWIllgercdt reaction a-- use"I by
Nevqnn) nd Schwenkb)) was .-noy--2ý for this ý,ytheq-I. A citr f

50.5g (0.28 nmol) of 3,5-di-ethoxyphen,ýr rlcthy1 :tlc ~ (:?;.1
of sulcur and 36.5 g .((o.42 --ol) of morpho1I~n9 w~s brou~h- s~c'o"Y to 1i
anl then refluxed fourtLeon hours. Thp crude thicz-orpholide .:1: hybru]-YZC?'
-by refluxing for tverve hours wi-th -4 g of XOH in 7L0 r-I of water. A"ter
-1ringing with HCI, *the crude acid was filtesrc-d and p'arified by recrystal-
'.i~ine from wa~ter with tho nid- of dc~colorizi~ng 6arbon.: ;691; *y;ild of acid
wti recovered.

Anal cale'd for CIOH1204 : C, 61.2; H, 6.17
Fourld: C, 60.9; H, 6.2

~ c-~an, A.SJ 0-.- Chr-z Q r-2' (19ý')
~) Ch~Cfk. .,and Bloch,-E., J I'M Chema Soc 6L' 3051 (1942).

C' 'rcpnrntion SniI13r to butyl ketone, Winkl-er, D.E., Progress Report
5(1953).



~ *-O o�D ro •rh"•Ofceti c Acid, Co,7 4

OCH3  OH

~)-CH 2COOR 'K)C2COH
06H3  0

A soluticn- of 55- g (0-43 -101).Of ,-iehxhoyct' i,
440o ml of48-1 Hr, 4740 n.1 of acetic acid, and 1;2'm of Hi (rg;17) ~
refluxed for !6 hours according to the method of Levincoi for thez r:eiar a-
tion of o-hydroxyphenylaeetic acid. About half of the solve:t ..

roeoved under vacutm ani the re.ainder diluted v~th 1 1 of "-ter and
oxtracted with three 1 1 rortions of eother. An ..,yield of cr- acid
was obtained which could be pu-Ified by dissolving in ethyl -cetvte and

precipitating with benzene or chloroform..

Anal ealc'd for CsH804 : C, 57.1, H, 4.80.
- - Found: C, 57.2; H, H).9

* ; Ivne~, J., Elbe, T.E., end Fischbach, Ii., J km Choem Soc 7c 1930
(1949).
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1. Hydrorx-9-M'• l-7.8.9. lO-TetrThvdro-6-Dibenzop vrone-3-Acetic Acid,

mp 240-i1C

CH3  HO

/ 80% NSO4
=0 + CH2COOH - -)'

HO
C-0C2H5

ti!

0
CF3 OH

Cfl2COOH

The method of Desaia) for the condensation of methyl f-resornylateSwith ethyl cyclohexanone-2-carboxylate was used.

• A solution of 2.0 9"of 3,5-4ihydroxy-phenyiacetic acid and 2.0 g

of ethyl 5-methyleyelohexanone-2-carboxylste in 20 g of 80, sulfuric acid
was allowed to stand five days at rocm temperature. Upon pouring into 200 g of
ice and water a precipitate formed which was filtered and *,a3hed. The yield
was 3 g of crude material. After three recrystallizations from 40%I
ethanol,* 1.0 g was focovered which melted at -O4-41°C.

Anal calc'd for CieHIeOs: C, 66.7, H, 5.60.

Found: C, 66.4, H, 5.5.

I?

8) Dosai, R.D., Gaitonde, 1M..., M.lehdi Hanson, S., and Shah, R C., Indian
Acad Vf Sci Za 345 (1947). . •

<)
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